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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment for equipping automatically a piston, especially the piston between internal combustion 
machines with the piston ring. These piston rings Two even ring another-name rails with which the step was formed 
especially in the sense within radial (1), You may be the scraper piston ring which consists of the spring ring 

another-name SU _**-_sir (2) inserted among these rails._.Said equipment In order to insert said SU iMc-sir (2) in the 

slot on the piston (9), it has the magazine tube (4) in the air. The tube contains BOA (6) expanded to the edge. The 
BOA The field which a piston (8) is made to **** so that it may have a ** bevel (7) outside and the slot (9) of the 
piston for wearing may be located near said bevel (7) is constituted. Although there is a stack (5) of said spacer (2) 
in the outside of the tube (4) and these spacers are automatically slid into shaft orientations step by step on the 
tube (4) with a movable pusher (10) Furthermore, it sets with said pusher (10) of said stack (5) near the bevel (7) 
which the opposite side mentioned above. It moves to shaft orientations and has the stop (11) which has been alike 
and become so that two locations mutually left to shaft orientations may be occupied serially, the 1 st location of 
these two locations The stop between it and said PUSHA (10) the stack (5) of said spacer It blocks so that the 
spacer (2) of the end of a stack with which the stop has hit may be put in radial to said bevel (7). The 2nd location It 
is automatic piston ring wearing equipment included in the slot (9) where it slides on said bevel (7) by becoming tight 
radially in since this stop (11) is isolated from the spacer (2) of said end, and said piston (8) corresponds. 
[Claim 2] Automatic piston ring wearing equipment according to claim 1 isolated from the stack of the 
aforementioned spacer, without said pusher (10) blocking said thing [ being closed radially ] so that the spacer of 
said end may enter into the slot (9) on the piston (8) when said stop (11) occupies said 2nd location so that the 
stack (5) of said spacer except the spacer (2) of an end may move below for a while. 

[Claim 3] In order to equip with a rail (1) into said slot (9) on the piston (8) at each ** of the spacer (2) equipped 
previously The magazine tube with which said equipment inserts the stack (12) of a rail (1) in a periphery on a 
pusher (18), and can move perpendicularly along with its axis (14) (13), The slide section (16) 1 set with a recess (19 
22) which is slippery in the direction of said axis (14) and right angle in fixed casing (15), 1 set of the grip section 
(17) which can move, a direction, and the direction, i.e., the perpendicular direction, of the axis of said axis (14) and 
right angle, is included. The function in which these grips push in said rail (1) separately into the recess (19 22) of a 
slide (16) one by one, Automatic piston ring wearing equipment according to claim 1 or 2 which has the function to 
guide said piston (8) downward when these grips make said rail (1) secede from said slide section (16) and make it 
go into the slot on the piston (9) once they are returned upwards. 

[Claim 4] Automatic piston ring wearing equipment according to claim 3 with which said slide (16) has an inclined 
threshold (20 23) by which a rail (1) is ******(ed) for a while towards the radial inside while said magazine tube (13) 
moves upward just before said recess (19 22), and a limitation is further carried out by the stop (21 24) said whose 
recess stops said rail. 

[Claim 5] Two distribution apparatus which are automatic piston ring wearing equipment for equipping a piston, 
especially an internal combustion engine's piston with the piston ring automatically, and perform the separation and 
supply for a rail (1) simultaneously, The distribution system which changes by one distribution apparatus to which 
supply is performed by the time amount which does not come out to a front face although the separation for a SU 
**-sir (2) is before supply, Hold each member (1 2) of the piston ring, and it is supposed that a slide (t) is formed for 
each member. Casing of the immobilization for holding each member and piston containing housing (I) which ensures 
positioning before the assembly of these rings by work of a slide stop of the piston ring (B), The system which 
changes by two or more grips (47) from which make disconnection each member (1 2) of the piston ring, and he is 
made to secede, which ensure the alignment of a piston (8) remarkably, and which slide while spreading, Automatic 
piston ring wearing equipment containing the sliding plate (60) which ensures positioning of a piston (8) every when 
making each piston ring member (1 2) break away and putting into the slot on the piston (9). 

[Claim 6] The magazine tube with which the distribution apparatus of a spacer (2) has put the spacer which became 
the aforementioned stack on the periphery (34), The annular stop (41) of the immobilization which ensures 
positioning of the spacer of an end, and the pusher (40) who can move to shaft orientations along with said tube are 
included. Said tube Automatic piston ring wearing equipment according to claim 5 which has the diameter cutback 
part which follows the bevel which ensures the alignment of the spacer of said end, and it in the lower part part. 
[Claim 7] Automatic piston ring wearing equipment according to claim 5 or 6 with which mutual contiguity and 
mutual elongation of said grip (47) are characterized by synchronizing with mutual contiguity and mutual balking of 
said slide (t), respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment for equipping a piston, especially an internal 
combustion engine's piston with the piston ring automatically. 

- [0002] - - 

[Description of the Prior Art] Especially these piston rings each (however, it does not restrict to it) Are [ two 
breaks ] and are even. Thickness the about 4/1 0mm ring generally called "rail" Although there is a break too. with 
the spring ring of a special form generally called "spacer", secede from mutual and it changes. If put into these 
members into the slot where it is made from alloy steel, and puts mutually, and a piston corresponds, they may be 
the scraper rings with small thickness that the whole thickness becomes the order which is 2mm. The spacer of 
these resiliency has the step which may be making various gestalten, for example, forms the periphery by the wave 
in the radial inside, and may do the thrust suitable for a radial outside required when it is put into a piston by two 
rails into the cylinder of that that this spacer is also at resiliency radial [ that ], in order to induce the airtightness 
around a piston by it. 

[0003] Drawing 1 of an accompanying drawing to 4 shows the configuration member of such the scraper piston ring 
as an example. 

[0004] The spacer with which the plan of a rail 1 attaches drawing 1 and step 3 attaches drawing 2 is a plan too, and 
drawing 3 is drawing of the profile of this spacer. Drawing 4 is the sectional view of two rails 1 and the scraper 
piston ring which consisted of piles of one spacer 2, and the part of the radial outside of this piston ring is a left- 
hand side part in this drawing. Equipping with them into the slot on the piston, because the thickness of a rail is 
small and whose profile of a spacer is special has been conventionally performed by handicraft 
[0005] 

[Problem(s) to be Solved by the Invention] The object of this invention is solving many problems produced when to 

realize the equipment's for equipping with such the piston ring automatically is desired. 

[0006] 

[Means for Solving the Problem] In order for the spacer and the rail to insert them in serial into the slot of the 
problem of a piston since they differ in the gestart dramatically as stated now, it will be separately considered by 
equipment That how many kinds of deformation may be in those consideration also about a spacer also about a rail. 

[0007] If it says about distribution of a spacer first the magazine tube in the air is included and the tube contains 
expanded BOA in the edge, for example. The BOA Outside have finished with the bevel and the field which a piston 
is made in addition to **** so that the slot of the piston for wearing may be located near said bevel is constituted. 
There is a stack of said spacer in the periphery of the tube. These spacers It may be automatically slid step by step 
into shaft orientations by the movable pusher on that tube. In addition, this equipment With said pusher of said 
stack, near the beve! which the opposite side mentioned above The stop which can move to shaft orientations and 
occupies serially two locations mutually left to shaft orientations is prepared, and it sets in the 1 st location of these 
two. The stop Only the spacer of the end of a stack with which the stop has hit blocks the stack of said spacer as 
hitting said bevel in radial between it and the aforementioned pusher. In the 2nd location, since this stop is isolated 
from the spacer of the aforementioned end, it will become possible by becoming tight radially to use the equipment 
that it can go into the slot where it slides on said bevel and said piston corresponds. 

[0008] Without the spacer of said end with which it should be put also into said pusher into the slot of the problem 
of a piston blocking said thing [ being closed radially ] as an addition, when said stop occupies said 2nd location, it is 
desirable to be isolated [ of the stack of said spacer except the spacer of an end ] from the stack of said spacer so 
that a motion in a lower part may be allowed for a while. 

[0009] Thus, the mode of actuation of the designed equipment will be better understood, if explanation of the 
below-mentioned example is read. 

[0010] If it says about the rail into which it should be put at each spacer side which was corrected and was now 
described into the slot where a piston is the same, this equipment now, intrinsically In order to equip with a rail the 
spacer sides in said slot on the piston with which it was equipped previously The magazine tube which arranges the 
stack of the rail on a pusher on a periphery, and can move perpendicularly along with an axis itself, 1 set of the slide 
section with a recess which is slippery in the aforementioned axis and the direction of a right angle in fixed casing, 1 
set of the grip section which can move, a direction, and the direction, i.e., the perpendicular direction, of the axis of 
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said axis and right angle, is included. The grip What has the function which pushes in said rail separately into the 
recess of a slide one by one, and the function to guide said piston downward when these grips make said rail secede 
from said slide and put it into the slot on the piston once they are returned upwards is proposed. 
[001 1] it be advantageous that equipment include the description that said slide have the threshold which inclined 
so that a rail might be ******(ed) for a while towards the radial inside , and the limitation be further carry out as an 
addition by the stop where said recess stop said rail in there while said magazine tube move upward just before said 
recess . 

[0012] About how such equipment may be constituted, and the consideration and deformation which may have 

others, it will be known from subsequent explanation in more detail. 

[0013] 

[Example] All the examples of these this inventions are explained as a by no means restrictive example henceforth, 
referring to drawings other than [ said ] an accompanying drawing. In drawing, drawing 5 a - 5e shows roughly the 
various phase of actuation of the machine for equipping the slot on the piston with a spacer with the one half 
sectional view of shaft orientations. a~6f of drawing 6 Half section drawing of shaft orientations shows roughly the 
various phases of actuation of the machine for equipping each ** of the spacer already equipped with two rails into 
the aforementioned slot a-7f of drawing 7 Half section drawing of shaft orientations shows roughly the alien system 
for separating and distributing a spacer in the machine another type by this invention. Drawing 8 a - 8c The mode of 
distribution of a rail is explained roughly and drawing 9 -15 show the various phases of actuation of a machine in the 
rough ** Fig. 

[0014] drawing 5 a - 5e — setting — the spacer of the same stack 5 of a spacer as the magazine tube 4 in the air, 
drawing 2 , and the thing of 3 — the diameter of those relaxation time — a few — ** — on the tube which has a 
large diameter, because it is waiting for, it has extended elastically. The tube 4 contains BOA 6 enlarged in the path 
in the upper bed section, and the BOA has finished with the bevel 7 on the outside, and, in addition, forms the field 
which a piston 8 ****. The depth of BOA 6 is the depth which will be located in the field of the upside edge of this 
BOA, when it comes to the place in which the bottom wall of the slot 9 of the piston for wearing is settled. This 
machine includes further the stop 1 1 too movable to shaft orientations annular which is engaging with the tube 4 in 
the lower part of a stack 5 annular and established in the pusher 10 movable to shaft orientations, and the upper 
part of said stack. 

[0015] In the first location shown by drawing 5 a, like a graphic display, the pusher 10 and the stop 1 1 are distant 
from the stack 5 of a spacer, and a stop has them in the soffit location (it is called 1 st location) of that noting that 
it meets. It is pushed up up so that it may be put into a piston 8 in the place in BOA 6 in which it fits and a pusher 
10 may press a stack 5 between rt and stop 11. Then, towards the method of the inside of radial, the spacer 2 of an 
upper bed was pushed on the bevel 7, and has hit ( drawing 5 b). And it pulls back below, and thereby, a stack 5 
ceases to block the spacer 2 of an upper bed, and a pusher 10 becomes a form with free wave-like profile and 
wave-like step of a spacer ( drawing 5 c). 

[0016] Next thereby, it can go into the slot 9 where the spacer 2 which pushed on the bevel 7 and had hit in radial 
is raised on the spring effectiveness, therefore its bevel, and slipping and a piston 8 correspond by moving stop 1 1 
to the high location (the 2nd location) of that ( drawing 5 d). Of course, these the motions of all are performed 
automatically and as promptly as possible. 

[001 7] Stop 1 1 is reduced to the 1 st location of that finally, it is taken out in order to go to a location for a piston 8 
to equip with a rail 1 ( drawing 5 e), and the first condition shown in drawing 5 a is materialized again. 
[001 8] a-6f of drawing 6 shows some equipments designed that each ** of the spacer 2 with which it was already 
equipped in the slot 9 of a piston 8 should be equipped with a rail 1. 

[0019] The magazine tube 13 of the hollow in which it is arranged and its surrounding revolution of that axis is also 
along with its axis 14 so that it may be possible and the shaft-orientations location of a piston 8 may be decided 
while this part of equipment is perpendicularly movable. The casing 1 5 of immobilization of the place where some 
slides (at least two) 16 can slide on inside, It can move also in the shaft orientations of an axis 14, or the direction 
of it and a right angle, and while ensuring making a rail 1 disconnection and making it secede from it. the grip 1 7 of 
some which are arranged so that the alignment of a piston 8 may be ensured which may spread (mutual isolation can 
be carried out) (at least two) is included. 

[0020] The actuation of this system from the condition which the stack 12 of a rail 1 is put without stress on the 
periphery of the magazine tube 13. and is supported by the pusher 18 is as follows. 

[0021] Slide 16 is advanced to the direction of an axis 14. Although the same is said of a grip 1 7, in addition, a grip 
1 7 also carries out motion to a lower part ( drawing 6 a). The magazine tube 1 3 and its pusher 1 8 go up, and the 
stack 12 of a rail is moved to the location shown in drawing 6 b. From crossing the threshold 20 toward which the 
slide 16 inclined, the rail 1 of the upper bed of a stack 12 is stopped by stop 21, and goes into the 1st recess 19 of 
slide 16 like a graphic display (temporarily compressed at this time). 

[0022] Subsequently, the magazine tube 13 and its pusher 18 descend ( drawing 6 c), and 180 degrees of magazine 
tubes rotate on their axis 14 so that the break of the following rail 1 may come to the opposite hand on a diameter 
to the break of a previous rail. That is noting that the break of a rail has gathered altogether in principle in the stack 
12. 

[0023] Next, a magazine tube and its pusher return upwards ( drawing 6 d), and actuation by drawing 6 b and the 
same actuation are reproduced for the following rail 1 in a stack (however, the recess 22 of a slide, the inclined 
threshold 23. stop 24. and all operate similarly in this case). A slide is equipped with two rails 1 in this way. And 
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since return and a grip 1 7 carry out motion of return to a lower part again and. as for a magazine tube and its 
pusher, slide 16 also carries out same motion, a rail 1 is driven in into the recesses 19 and 22 of a slide ( drawin g 6 
e). from it, a piston 8 is guided by the grip 1 7, and descends, and it comes to stop in the upper bed of the magazine 
tube 13 — as — and — and two rails 1 go into each ** of the spacer 2 with which the point in a slot 9 was 
equipped ( drawing 6 f) — what is necessary is just to make it like For that purpose, that what is necessary is just 
to make a grip 1 7 return upwards, these rails can secede from a slide and, thereby, can go into a slot 9. 
[0024] The perfect equipment which wove in the consideration for some consideration explained above henceforth, 
especially a spacer and the consideration for carrying out other consideration, especially wearing of a rail is 
explained. 

[0025] The near principle of this equipment originates in this equipment mainly containing the following. Two 
distribution apparatus with the separation (from a stack) and supply simultaneous [ this equipment ] for a rail 1. The 
distribution system which changes by one distribution apparatus to which supply is performed by the time amount 
which does not come out to a front face although the separation for a spacer 2 is before supply, Hold each 
members 1 and 2 of the piston ring, and Slide t is formed for each member. The casing B of the immobilization for 
holding each member and piston containing the housing 1 which ensures positioning before the assembly of these 
rings by work of a slide stop of the piston ring The system which changes by two or more grips 47 which make 

disconnection each members 1 and 2 of the piston ring, and they are made to break away, and also slide while 

ensuring the alignment of a piston 8 and spreading, When making each piston ring members 1 and 2 break away and 
putting into the slot 9 on the piston, the sliding plate 60 which ensures positioning of a piston 8 is included every. 
[0026] Each members 2 and 1 1 of the piston ring, and 1 2 A sake should just have four grips which may spread, three 
housing 1, and four slides t 

[0027] First, the system for separating and distributing a spacer 2 is explained, referring to a~7f of drawing 7 . 
[0028] Separating the spacer 2 of an end from a stack 35 is carried out by the following member. These members 
are the magazine tube 34 which has placed outside the spacer 2 by which the stack is carried out, the annular stop 
41 of the immobilization which ensures positioning of the spacer 2 of an end, and the pusher 40 who can move to 
shaft orientations along with a tube 34 (by resembling the system of draw ing 5 a - 5e, the spacer 2 has added 30 to 
the same number as a similar member as another). 

[0029] In order to distribute a spacer 2 into the above-mentioned casing B (it mentions later about it), this system 
contains Platform P and Pusher p for receiving the spacer 2 after dissociating. 
[0030] The actuation of this equipment is as follows. 

[0031] Although the first condition is in the condition of drawing 7 a, a pusher 40 descends and the stack 35 of a 
spacer is pressed against the stop 41 of immobilization ( drawing 7 b). A pusher 40 returns upwards ( drawing 7 c). 
[0032] The magazine tube 34 goes up, the spacer 2 of an end is made to break away by that cause, and the spacer 
falls on Platform P. Pusher p inserts it into casing ( drawing 7 d). Next, from it by which the location of return 
( drawing 7 e) and drawing 7 b is recovered for a tube 34 below ( drawing 7 f), a process is similarly repeated for the 
following spacer. 

[0033] For distribution of a rail 1 . two magazine tubes 43 ( draw ing 8 a-8c) are used, and the stack 42 of a rail 1 is 
put without stress on the outside of these tubes by these tubes that what is necessary is just to be in a reverse 
location mutually on a diameter about the core of Casing B. As for reception and these rails, two platforms P' is 
moved to a predetermined location by pusher p' in the soffit section of each magazine tube 43 in the rail 1 of an 
end. It starts from the first condition shown by drawing 8 a, and pusher p' pushes in the rail 1 of an end into Casing 
B ( drawin g 8 b), and the following rail 1 descends with gravity on platform P' ( drawing 8 c). 
.[0034] As what it should be careful of here, since the upper slot 9 of a piston 8 has a bevel form in the soffit 
section, for insertion of two, sequence must be kept with the member 1 of the piston ring, and the sequence is a 
spacer 2, the upside rail 1 1 (on a spacer), and the bottom rail 1 2 (under a spacer). Therefore, for three members 
who mentioned above, in Casing B, a spacer 2 is the top and the upside rail 1 1. A center and bottom rail 12 It is 
placed like a lower part 

[0035] Henceforth, near actuation of this machine is explained that it meets, referring to drawing 9 -15. 
[0036] In ail these drawings, the reference number of the slot where a piston is 8 and it should be equipped with the 
piston ring is surely 9. Four grips which may spread and slide are reference numbers 47, and these grips are 
horizontally movable by the jack 62. And these jacks itself are perpendicularly movable by the jack 63. The 
reference number 60 is given to the sliding plate which moves perpendicularly with a jack 61. 

[0037] Drawing 9 j s members 2 and 1 1 and 1 2. The casing B currently supplied is shown, in this drawing, although it 
comes out so also in subsequent drawings, the condition of the beginning for the moving part which various right 
halves have, and the right half show the condition of the last of these parts, and the condition of that last will be in 
the condition of the beginning of the next phase of actuation every day. It sets in the condition of the beginning in 
drawin g 9 , and is the members 2 and 1 1 of the three piston rings, and 12. It is on each thrust platform P and P\ and 
the location of mutual contiguity has Slide t. and although the same is said of a grip 47, that grip is in a lower part 
location at this time. There is also a plate 60 caudad from the lower part location t i.e., a slide. 
[0038] The members 2 and 1 1 of the piston ring, and 1 2 It is simultaneously pushed in into Casing B, and a grip 47 
goes up to the place of a spacer 2, and it moves to a radial outside, and is isolated mutually. Slide t moves similarly. 
A plate 60 goes up to the upper part level of Casing B. In this way, it is the members 2 and 1 1 of the piston ring, and 
12. It is in each housing I, and has extended. A new member is distributed on Platform P and P\ 

[0039] Next (it is shown in drawing 10 like), it is pulled down on a plate 60, and with it, a piston 8 is further guided by 
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the grip 47, and descends there (jack 61). A plate 60 is stopped by accuracy in a location to which the slot 9 on the 
piston comes for the level of a spacer 2. 

[0040] a grip 47 shows by ( drawing 1 1 — as — ) — them — the upper housing I — caudad — becoming — until 
descending — thereby — a spacer 2 — automatic insertion into a slot 9 may come to be performed. 
[0041] and a grip 47 is dropped, although it is returned upwards and a plate 60 comes also out of a grip 47 so so 
that an alignment may be again carried out to a spacer 2 on a piston 8 — having — upper rail 11 It is made to break 
away and is stopped by accuracy in the location into which it may be put above the spacer 2 in the slot 9 on the 
piston ( drawing 12 ). 

[0042] last time — the same — a grip 47 — a rail 1 — and in addition, the alignment of the spacer 2 is again 
carried out on a piston 8 — as — rail 11 it is made to descend, although it is raised upwards and a plate 60 comes 
also out of a grip 47 so after that — having ~ the 2nd rail 12 It is had and exceeded in the location into which it is 
made to break away and the spacer in a slot 9 can go caudad Then, the whole piston ring will be in the 
predetermined location of a piston 8 ( drawing 13 ). 

[0043] A grip 47 is lifted further again so that the alignment of this piston ring may be carried out on a piston. 
Thereby, a plate 60 and a piston 8 will go up and a piston is taken out with the rod. In the condition (right half of 
drawing 14 ) of this last mutual isolation is carried out and a grip 47 is in a high location and is carrying out mutual 
isolation of the slide t. From the first condition shown in drawin g 15 , a plate 60 and a grip 47 are dropped again, it 
changes a grip and Slide t into the condition of mutual contiguity again, and the first condition shown in drawing_9 
there is recovered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing t] The configuration member of the scraper piston ring as an example is shown, and drawing 1 is the plan 
of a rail. 

[Drawing 2] It is the plan of a spacer. 

_T Prawin g_3] Itis drawing of the profile of a spacer. . ... ~ 

[Drawing 4] It is the sectional view of two rails and the scraper piston ring which consisted of piles of one spacer. 
[P r a w i n & 5] It is rough half section drawing of shaft orientations showing the various phases of actuation of the 
equipment for equipping the slot on the piston with a spacer. 

[D rawin g 6] It is rough half section drawing of shaft orientations showing the various phases of actuation of the 
machine for equipping with two rails each ** of the spacer with which it was already equipped in said slot 
[Drawing 7] It is rough half section drawing of shaft orientations showing the alien system for separating and 
distributing a spacer in the equipment another type by this invention. 
[Drawing 8] It is drawing which explains the mode of distribution of a rail roughly. 

[Drawing 9] It is the rough ** Fig. in which showing the casing B to which the members 11, 12, and 2 of the piston 

ring are supplied, and showing the phase of the beginning of the various phases of actuation of equipment. 

[Drawing 1 0 ] It is the rough ** Fig. showing the various phases of actuation of equipment. 

[Drawing 1 1 ] It is the rough ** Fig. showing the various phases of actuation of equipment. 

[Drawing 12] It is the rough ** Fig. showing the various phases of actuation of equipment 

[Drawing_L3] | t ls tne roug h ** pj g showing the various phases of actuation of equipment. 

[Drawin g 14] It is the rough ** Fig. showing the various phases of actuation of equipment. 

[D rawing 15] It is the rough ** Fig. showing the various phases of actuation of equipment 

[Description of Notations] 

1 Rail (Piston Ring) 

2 Spacer (Piston Phosphorus) 

3 Step 

4 34 Magazine tube (for spacers) 

5 35 Stack of a spacer 

6 BOA 

7 Bevel 

8 Piston 

9 Slot 

10 40 Pusher 

11 41 Stop 

12 42 Stack of a rail 

1 3 43 Magazine tube (for rails) 

1 4 Axis 

15 Casing 

16 Slide 

17 47 Grip 

18 Pusher 

19 Recess 

20 Inclined Threshold 

21 Stop 

22 Recess 

23 Inclined Threshold 

24 Stop 

60 Sliding Plate 

61, 62, 63 Jack 

B Casing 

I Housing 

t Slide 

P Platform 
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